The paper proposes a method to study functional disorders of hollow tubular organs using an infrared optoelectronic system that functions on the principle of 
Functional diseases in gastroenterology, proctology, urology and pulmonology are related to peristaltic dysfunctions of hollow organs. Peristalsis evaluation is very important for diagnosis of functional diseases in clinical practice.
Among currently used modern medical technologies, a number of diagnostic methods that record the peristaltic function can be used to record disorders of hollow organs. Radiological, endoscopic and ultrasound methods and esophagogastrectomy are popular methods that are currently used. However, these methods do not always provide precise and complete information on the dynamic work of the examined organ.
The commonly used methods do not give reliable conclusions and lack information on the dynamics of the hollow organ functioning. To improve the efficiency of the diagnostic research, we propose an optoelectronic method that employs emission of infrared (IR) radiation.
This method can be used to detect microvibrations of any segment of the examined organ, to graphically illustrate the dynamic function along the length of the organ with subsequent comparative analysis of the diagrams with respect to time and duration of the diagnostic procedure.
Experimental
The basic idea of the infrared optoelectronic method is recording the reflectivity of the biological tissue during its interaction with IR radiation (Fig. 1, a) . Complicated processes like reflection, absorption and transmission can be observed in the biological tissue under IR exposure. Therefore, the coefficients were mathematically calculated to find the radiation range with the maximum prevalence of the reflection coefficient over the absorption and transmission coefficients of the biological tissue.
While choosing the IR source, a number of factors should be considered among which the main factor is the wavelength of the light emitting diode (LED) radiation.
To find the LED wavelength, the predominant level of the reflection coefficient should be determined over the absorption and transmission coefficients since the optoelectronic probe uses a specific value of the reflection parameter ( Fig. 1, b) .
Thus, the research results show that an appropriate type of LED was chosen for the optoelectronic probe. This enables us to obtain the maximum sensitive level of the probe. characteristics required for our research were taken to design an optical converter.
As a result, the optoelectronic probes were designed using IR LEDs (Fig. 2) . The parameters of each of the probes were determined based on anatomical features of the examined organ. The probe has a polished monolithic tip of the NiTi-based alloy. It provides not only free sliding of the probe inside the esophagus, but does not produce "noise" effect on the electronic system due to high level of vibration damping. In addition, the NiTi alloy does not irritate the bio-system because it is a biocompatible material.
IR LEDs of AL107B type with a wavelength of about 940-960 nm and characteristics required for our research were taken to design an optical converter.
As a result, the optoelectronic probes were designed using IR LEDs (Fig. 2) . The parameters of each of the probes were determined based on anatomical features of the examined organ. The probe has a polished monolithic tip of the NiTi-based alloy. It provides not only free sliding of the probe inside the esophagus, but does not produce «noise» effect on the electronic system due to high level of vibration damping. In addition, the NiTi alloy does not irritate the bio-system because it is a biocompatible material [1] [2] [3] . (Fig. 6, a) . 
Summary
The optoelectronic method enables accurate detection of peristaltic disorders of hollow organs. This method is an additional effective tool to record the pathologies occurring in gastroenterology, proctology, pulmonology and urology.
The research ensures early detection of functional disorders. The optoelectronic method is used to evaluate the microvibrations of individual segments of the examined organ.
In addition to diagnostic testing, the proposed method is currently employed to graphically save the research data and to observe changes after some time.
Positive results of the research allow further investigation aimed to improve the proposed method.
